Steroid metabolism as a mechanism of escape from progesterone-mediated growth inhibition in Trichophyton mentagrophytes.
It has been shown by us and others that progesterone inhibits the growth of Trichophyton mentagrophytes and that the organism escapes from this inhibition over time. We report here studies which show that escape from growth inhibition is related to the enzymatic transformation of progesterone to polar metabolites. Isolation and identification of the progesterone metabolites confirm the production of 15 alpha-hydroxyprogesterone. In addition, three other metabolites were isolated. Two of these were determined to be 1-dehydroprogesterone and 11 alpha-hydroxyprogesterone. The third metabolite was a 1-dehydro-hydroxyprogesterone, but the location of the hydroxyl group could not be determined unequivocally. Studies using authentic 15 alpha-hydroxyprogesterone, 1-dehydroprogesterone, and 11 alpha-hydroxyprogesterone reveal that these derivatives are significantly less inhibitory to the growth of T. mentagrophytes than progesterone. Pretreatment of organisms with progesterone augments the rate of metabolism and enhances escape. We have described previously a progesterone-binding protein (PBP) in cytoplasmic extracts of T. mentagrophytes and hypothesized that progesterone mediates growth inhibition by binding to the PBP of this organism. The relative binding affinity that progesterone and its metabolites display for PBP correlates with the relative growth inhibitory potency of these compounds. These results suggest that metabolism of progesterone to more polar and less inhibitory compounds, which exhibit lower affinity for PBP, is the mechanism of escape from progesterone-mediated inhibition of growth in this organism.